M&N-IT 204 


HOUSING -SHAPED SHIELDING PLATE FOR THE SHIELDING OF 
AN ELECTRICAL COMPONENT 

Background of the Invention : 
Field of the Invention : 
The invention relates to a housing- shaped shielding plate for 
the shielding of an electrical component. The shielding plate 
has a first region that can be disposed inside a metallic 
structure and a second region that can be inserted through a 
hole of the metallic structure. 

It is known to provide an optoelectronic transceiver with a 
shielding plate for electromagnetic shielding. Shielding 
plates of this type are often formed as housings that are 
fastened on a printed-circuit board and accommodate the 
transceiver in them. For the connection of a transceiver 
disposed in this way to an optical network, one end of the 
shielding plate or end of the housing is inserted through a 
rear wall of a metallic structure. Infra-red light is coupled 
into the transceiver or out of it via an optical plug- in 
connector, which is inserted in the region of the housing part 
protruding out of the rear wall into a connector receptacle of 
the transceiver or an adapter coupled to the transceiver. 
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At data transmission rates in the range of Gbits/s, unwanted 
spurious emissions occur, escaping in particular in the region 
of the connector, which generally represents the only 
discontinuity of the housing or shielding plate. 
Consequently, at these frequencies the components come into 
the range of the prevailing wavelengths in their mechanical 
dimensions. Since the shielding plates guide the waves, 
instead of averting them, in the frequency range mentioned, 
dif f icult- to-control spurious emissions occur in the region of 
the connector. 

To avoid this problem, it is known to seal the shielding plate 
as much as possible. This takes place with to some extent 
complex mechanical structures, which in each case attempt to 
enclose the spurious radiation. At very high data rates 
between 2.5 and 10 Gbits/s, however, resonance effects of the 
shielding plate can occur (cavity resonances) , making the 
shield lose its shielding effect. A further disadvantage of 
known solutions is that enclosing radio- frequency 
electromagnetic energy sometimes causes instances of strong 
line-bound coupling into the vicinity of the shield to take 
place. This leads to increasingly dif f icult-to-control 
spurious radiation problems. 
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Summary of the Invention: 

It is accordingly an object of the invention to provide a 
housing -shaped shielding plate for the shielding of an 
5 electrical component which overcomes the above-mentioned 

disadvantages of the prior art devices of this general type, 
which reduces spurious emissions as much as possible in the 
region of the connector of the component . 

pUO With the foregoing and other objects in view there is 
O provided, in accordance with the invention, a housing- shaped 
''J4 shielding plate for shielding an electrical component, 
J:-: including a radio- frequency , optoelectronic transceiver. The 
!U housing -shaped shielding plate containing a shielding plate 
^5 body having a first region to be disposed inside a metallic 
P structure, and a second region to be inserted through a cutout 
of the metallic structure. The first region of the shielding 
plate body has elongated openings formed therein through which 
electromagnetic waves produced within the shielding plate body 
2 0 are coupled out of the shielding plate body. 

It is accordingly envisaged by the invention to provide on the 
shielding plate, in a region of the shielding plate that lies 
inside a metallic structure, elongated cutouts through which 
25 the electromagnetic waves are specifically coupled out of the 
shielding plate. The invention is based on the idea of 
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effectively emitting or coupling out radio-frequency energy 
through the cutouts in the shielding plate, at least for 
certain frequencies. 

The metallic structure is, for example, a housing or the front 
or rear wall of a relatively large piece of electrical 
equipment . 

The intentional coupling out of spurious radiation in the 
interior of the metallic structure has the effect that the 
spurious emissions are corresponding reduced in the region of 
the connector, which lies outside the metallic structure. The 
emission of electromagnetic waves into the space outside the 
shielding plate is reduced. Consequently, an emission is 
deliberately induced in a region of the shielding plate in 
which the spurious radiation cannot escape to the outside and 
consequently cannot be disruptive. The disruptive emission 
into the space outside is correspondingly reduced. 

In a preferred configuration of the invention, the clearances 
are elongated slots or slot structures. The length of the 
slots is preferably X/2 of the emitted interfering frequency, 
the slot acting as an antenna for the wavelength X, in a way 
analogous to a dipole. In comparison with a dipole, the 
electric field strength and the magnetic field strength are 
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reversed here, since the slot itself of course does not carry 
current . 

The slots preferably run in the longitudinal direction of the 
shielding plate. It is nevertheless likewise possible for 
them to be formed transversely or at an angle in relation to 
the longitudinal direction of the shielding plate. In the 
latter case, it is provided in particular that they are formed 
as transverse radiators, which run substantially transversely 
in relation to a longitudinal side of the shielding plate. 
Furthermore, it may be envisaged to form in the shielding 
plate a plurality of slots of different lengths, through which 
different wavelengths are coupled out to a greater degree. In 
addition, the slots run from side to side on the shielding 
plate . 

So as not to put at risk the signal integrity in the interior 
of the metallic structure, in a preferred development a 
suitable absorber material, which absorbs electromagnetic 
waves of the emitted frequency, is applied to the slot 
structures according to the invention. 

In accordance with an added feature of the invention, the 
shielding plate body forms a housing for receiving an 
electrical component . 
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Other features which are considered as characteristic for the 
invention are set forth in the appended claims. 

Although the invention is illustrated and described herein as 
5 embodied in a housing- shaped shielding plate for the shielding 
of an electrical component, it is nevertheless not intended to 
be limited to the details shown, since various modifications 
and structural changes may be made therein without departing 
from the spirit of the invention and within the scope and 

\&0 range of equivalents of the claims. 

O 

; jf The construction and method of operation of the invention, 

:i? however, together with additional objects and advantages 

i ; 3 thereof will be best understood from the following description 

j,15 of specific embodiments when read in connection with the 

O accompanying drawings . 

Brief Description of the Drawings : 

Fig. 1 is a diagrammatic, perspective view of a configuration 
20 of a shielding plate in a metallic structure according to the 
invention; 

Fig. 2 is a perspective view of a first exemplary embodiment 
of the shielding plate according to the invention; 

25 
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Fig. 3 is a perspective view of a second exemplary embodiment 
of the shielding plate according to the invention; and 

Fig. 4 is a perspective view of a third exemplary embodiment 
of the shielding plate according to the invention. 

Description of the Preferred Embodiments : 

Referring now to the figures of the drawing in detail and 
first, particularly, to Fig. 1 thereof, there is shown 
schematically a configuration of a shielding plate 1 according 
to the invention with respect to a metallic structure 3, which 
partially surrounds the shielding plate 1. The metallic 
structure 3 is, in particular, a metallic housing or a front 
or rear wall of a relatively large piece of electrical 
equipment . 

The shielding plate 1 is formed as a housing, which serves in 
particular for receiving an optoelectronic transceiver. The 
housing- shaped shielding plate 1 is fastened on a printed- 
circuit board 2, which represents for example a main board of 
a computer. 

The shielding plate 1 has a rear region la, which is disposed 
inside the metallic structure 3, for example the sheet-metal 
housing of a computer. All that is shown of the metallic 
structure is the housing rear wall 3, in which an opening 31 
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is formed. The shielding plate 1 also has a front region lb, 
which is inserted through the opening 31 of the rear wall 3 
and accordingly protrudes out of the metallic structure 3. 

5 The transceiver mounted in the shielding plate 1 functioning 
as a housing or inserted into it forms in the front region lb 
a connector receptacle or an optical port 5, which serves for 
the coupling of an optical connector onto the transceiver. In 
the region of the optical port 5, there is an increased risk 
ILO of a spurious emission of electromagnetic waves into the 

□ surroundings, since the port region represents a discontinuity 

I; S 

; J of the shielding plate 1 . 

!>sJ 

m For electrical bonding of the shielding plate 1 to the housing 
ik5 rear wall 3, schematically represented contact springs 11, 

i,n 

□ which are in electrical contact with the housing rear wall 3, 
are formed in the region where the shielding plate 1 passes 
through the opening 31. 

2 0 Fig. 2 shows the shielding plate 1 according to the invention. 
It has a closed, or at least partly closed, structure with 
side walls 10a, 10b, an upper wall 10c and a rear wall lOd. 
It is possible to dispense at least partly with a base plate, 
provided that the shielding plate 1 is mounted directly on the 

25 printed-circuit board 2. A longitudinal slot 4 is formed in 
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the shielding plate 1 on the upper wall 10c at its rear region 
la, lying inside the metallic structure 3. 

The longitudinal slot 4 represents a slot antenna 4 for those 
5 electromagnetic waves of which the wavelength is twice the 
length of the slot 4 . Accordingly, a slot length is chosen 
such that it is equal to A./2 of the frequencies most likely to 
be disruptive. At the same time, it is possible to form 
longitudinal slots 4 of different lengths on the shielding 
it) plate 1, so that emission takes place over a certain frequency 

! ; r™' 

l % range. The longitudinal slot 4 preferably has a length of 
:t| between 3.75 mm {X/2 for 40 GHz) and 15 cm (X/2 for 1 GHz) . 

□ The slots 4 can be formed as simple punched apertures in the 

ji A 

1*5 shielding plate 1 and can accordingly be produced easily and 
at low cost. They can similarly be formed on the other sides 
10a, 10b or lOd of the shielding plate 1. 

In the front region lb of the shielding plate 1 there is 
20 formed a schematically indicated connector receptacle or 

optical port 5 of the transceiver disposed in the shielding 
plate 1. The region lb in this case protrudes through the 
cutout 31 of the metallic housing rear wall 3, as represented 
in Fig. 1. 

25 
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An alternative configuration of the invention is represented 
in Fig. 3. Here, slot structures 4' which run transversely or 
at an angle in relation to a longitudinal axis of the 
shielding plate 1, and preferably run in each case from 
longitudinal edge to longitudinal edge of the respective side 
of the shielding plate 1, are formed in the rear region la of 
the shielding plate 1. 

In a development of the invention according to Fig. 4, an 
absorber material 6 has been placed onto the slot structures 
4' in order to absorb the emitted electromagnetic radiation as 
much as possible. This may be, for example, an absorber 
material such as that obtainable under the designation "C-RAM 
KRS M "ORAM KFE" from Cuming Microwave, Aron, MA 02322, USA. 

Similarly, it may also be envisaged to form a corresponding 
absorber material 6 on the slot structures 4 shown in Fig. 1. 
The provision of the absorber material 6 reduces the coupling 
out of spurious radiation into the interior of the metallic 
structure 3 (of the computer housing) , so that the risk of the 
signal integrity in the interior of the metallic structure 3 
being put at risk is reduced. However, it has been found that 
this risk is in any case very low. 

The formation according to the invention of slot structures 4, 
4' in the rear region of the shielding plate 1 causes 
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increased emission of spurious radiation into the interior of 
the metallic structure 3. As a result, the spurious radiation 
emerging from the connector region 5 and emitted into the 
surroundings is reduced. 

The invention is not restricted in its implementation to the 
exemplary embodiments represented above. All that is 
important for the invention is that in part of a housing- 
shaped shielding plate 1 which is located inside a metallic 
structure 3 there are formed the slot structures 4, 4' through 
which electromagnetic spurious radiation is specifically 
coupled out of the shielding plate 1 and into the closed 
metallic structure 3. 


